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Surface Water Quality 
The lllinois Pollution Control Board (IPCB) has set the water quality standards to protect 
the designated uses of the water resources in lllinois. The lllinois Environmental 
Protection Agency (IEPA) has developed scientifically-based water quality standards and 
proposed them to the IPCB for adoption into state rules and regulations (IEPA, 1990a). 
Surface waters in lllinois are classified for a variety of designated uses which include: 
• General Use- Provides for the protection of indigenous aquatic life, primary (e.g., 
swimming) and secondary (e.g., boating) contact recreation, agricultural and industrial 
uses. Water quality standards designed to protect these general uses cover the 
majority of lllinois streams and lakes. 
• Public and Food Processing Water Supplies- Provides for the protection of 
potable water supplies and water used for food processing purposes. These waters 
have a somewhat strict set of water quality standards that apply at any point from 
which water is withdrawn for these uses. 
• Lake Michigan - Provides for protection of lllinois' portion of Lake Michigan with 
even more stringent water quality standards. 
• Secondary Contact and Indigenous Aquatic Life Use -This is the least stringent 
designated use and applies only to a certain set of canals and streams in the Chicago 
area where physical and other limitations not directly related to water quality restrict 
available uses. 
Water quality can be examined and reported using several different methods. For 
example, it can be described according to the IEPA's overall use attainment or overall and 
individual use support, as discussed in the Illinois Water Quality Report, 1998 Update 
(IEPA, 1998a). Other approaches to assessing water quality include examining trends in 
water quality and the IEP A's Targeted Watershed Approach (TWA) program. 
This chapter describes the surface water quality of rivers and streams, lakes, and 
watersheds in the Sugar-Pecatonica Assessment Area. Figure 2-1 shows rivers and 
streams in the assessment area. 
Designated Use Support 
For the surface water uses assessed in this report, the General Use standards for total 
phosphorus (TP) of 0.05 mg!L has been used. The TP standard has been established for 
the protection of aquatic life, primary-contact (e.g., swimming) and secondary-contact 
(e.g., boating) recreation, agriculture, and industrial uses. In addition, lake-use support is 
based in part on the amount of sediment, macrophytes, and algae in the lake and how 
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Figure 2.1. Major Streams and Subwatershed Boundaries in the Sugar-Pecatonica Assessment Area 
these might impair designated lake uses. Following is a summary of the various 
classifications of use impairment (!EPA, 1998a): 
• Full Support- The water quality meets the needs of all designated uses protected by 
applicable water quality standards. 
• Full Threatened - The water quality is presently adequate to maintain designated 
uses, but if a declining trend continues, only partial support may be attained in the 
future. 
• Partial Support/Minor Impairment (Partial Minor)- The water quality has been 
impaired, but only to a minor degree. There may be minor exceedences in applicable 
water quality standards or criteria for assessing the designated use attainment. 
• Partial Support/Moderate Impairment (Partial Moderate)- Water quality 
conditions are impaired to a greater degree, inhibiting the waterbody from meeting all 
the needs for that designated use. 
• Non-Support- The water quality is severely impaired and not capable of supporting 
the designated use to any degree. 
Use support and level of attainment were determined for aquatic life, recreation, 
swimming, and overall surface water use, using methodologies described in the !EPA's 
Illinois Water Quality Report, 1994-1995 (!EPA, 1996). 
The assessment of swimming use for primary-contact recreation was based on available 
data using two criteria: 1) Secchi disc transparency depth data and 2) Carlson's TSI 
(Carlson, 1977). Finally, in addition to assessing individual aquatic life, recreation, and 
swimming uses, the overall use support of the lake or stream was also assessed. 
Rivers and Streams 
Waterbody specific information for rivers and streams in the Sugar-Pecatonica 
Assessment Area through 1996 is presented in the 1998 update report by the IEP A 
(1998a). Waterbody specific information includes subwatershed boundaries (see figure 
2-2), year assessed, assessment level (monitored or evaluated), designated uses (overall 
use, fish consumption, aquatic life, swimming, secondary contact, and public water 
supply), and causes and sources of impairment. 
Use Support 
The Sugar-Pecatonica Assessment Area has a total of 474 river miles. Of these 474 river 
miles, 407 miles (85.9%) have been assessed by the IEPA up to the 1996 cycle. Table 2-
7 shows the overall use support and swimming use for the rivers and streams assessed. 
Overall stream use was classified as full support for 74% of the streams, and partial 
support/minor impairment for 26% of the river miles assessed. The IEP A ( 1998b) rated 
river and stream water quality in this watershed as of good and fair conditions. 
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Figure 2.2. Lakes and Subwatershed Boundaries in the Sugar-Pecatonica Assessment Area 
Table 2-7. Designated Use Support for Rivers and Streams 
Overall uses* Swimming 
Percent of Percent of 
Use su_pport River miles assessed miles River miles assessed miles 
Full 301.08 73.92 25.56 6.28 
Full/threatened NA NA NA NA 
Partial/minor 106.25 26.08 NA NA 
Partial/moderate NA NA NA NA 
Nonsupport NA NA 36.58 8.98 
Total 407.33 100.00 
Note: *Aquatic life use support is exactly the same as overall use support. 
NA indicates not applicable or available. 
Fish consumption, aquatic life, and swimming use support for rivers and streams in the 
watershed were also assessed. However, fish consumption use support levels have not 
been recorded. Aquatic life use support for the rivers and streams was found to be 
exactly as that for overall use support (Table 2-7). In reviewing the individual use 
assessments, aquatic life use was considered the best indicator of overall stream 
conditions (IEP A, 1998a). 
Table 2-8 shows the causes of use impairment for rivers and streams not fully supporting 
the designated uses. Non-supporting causes include nutrients, siltation, organic 
enrichment/low dissolved oxygen, and suspended solids. 
Table 2-8. Causes of Use Impairment for Rivers and Streams 
in the Sugar-Pecatonica Assessment Area 
Im act, miles 
Cause cate o Moderate Minor Total 
Nutrients 69.28 23.00 92.28 
Siltation NA 46.26 46.26 
Organic enrichment/ NA NA 13.97 
low dissolved oxygen 13.97 NA NA 
Suspended solids NA 7.30 7.30 
Note: NA indicates not applicable or available. 
Table 2-9 shows the sources of use impairment for rivers and streams in the Sugar-
Pecatonica Assessment Area not fully supporting the designated uses. The sources are 
mainly from agricultural activities, municipal point sources, and hydrologic/habitat 
modifications. 
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Table 2-9. Sources of Use Impairment for Rivers and Streams 
in the Sugar-Pecatonica Assessment Area 
Source Cate o 
Municipal point sources 
Agriculture 
Nonirrigated crop production 
Pasture land 
Hydrologic/habitat modification 
Flow regulation/modification 
Note: NA indicates not applicable or available. 
Moderate 
13.97 
NA 
NA 
NA 
NA 
NA 
Im act, miles 
Minor 
20.51 
92.28 
88.11 
78.77 
18.60 
18.60 
Total 
34.48 
92.28 
88.11 
78.77 
18.60 
18.60 
Additional water quality summary information for the river basin is available in a series 
of 33 fact sheets that can be obtained in the IEPA report ( 1996) and on the IEPA's 
homepage at www .epa. state. il. us/water/water-quality. 
Trends in River and Stream Water Quality 
Another way to examine water quality is through trends of physical, chemical, and 
biological characteristics from long-term data evaluation. The IEPA analyzed rivers and 
streams using the Seasonal Kendall trend analysis on selected ambient stream assessment 
stations throughout the state. There is no assessment station for trend analysis in the 
Sugar-Pecatonica Assessment Area. 
Lakes and Reservoirs 
There are 44 lakes (six acres or more in size) covering a total area of 757 acres in the 
Sugar-Pecatonica Assessment Area. Rivers, streams, and inland lakes are vital resources 
of a basin needed for economic and social well-being. Most public-owned lakes with 20 
acres or more in surface area have been assessed by the IEPA's Volunteer Lake 
Monitoring Program. Of the 44 lakes in the assessment area, three were assessed for the 
Illinois Water Quality Report, 1998 Update (IEPA, 1998a). They are Lake Le-Aqua-Na 
(39.5 acres), Lake Summerset (285 acres), and Willow Lake (23 acres). It should be 
noted that Lake Le-Aqua-Na is one of the most intensively studied lakes in lllinois. 
Under the USEPA's Clean Lakes Program, Phases 1, 2, and 3 studies have been 
completed during the period from 1980 to 1995 (Kothandaraman and Evans, 1983; IEPA, 
1990b; Lin and Raman, 1996). 
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Use Support 
Table 2-10 shows the overall use support for the three lakes studied in the assessment 
area. The IEPA ( 1996) used the aquatic life impairment index (ALL) and the recreation 
use impairment index (RUI) io arrive at these conclusions. 
Overall use support for both Lake Le-Aqua-Na and Lake Summerset is full threatened; 
and that for Willow Lake is partial minor. 
The degree of use support was determined by individually assessing the aquatic life and 
recreation use. These values for Lake Le-Aqua-Na, Lake Summerset, and Willow Lake 
are given in Table 2-10. Full use support for aquatic life is found in all three assessed 
lakes. For recreation use, Lake Le-Aqua-Na and Lake Summerset are considered as 
partial minor; and Willow Lake is non support. 
Table 2-10. Use Support for Assessed Lakes 
Overall use Aquatic life Recreation use 
Lake name Score Use support ALI points Use support RUI points Use support 
Lake Le-Aqua-Na 4.0 Full threatened 50 Full 68 Partial minor 
Lake Summerset 4.0 Full threatened 50 Full 61 Partial minor 
Willow Lake 3.0 Partial minor 65 Full 96 Non support 
Table 2-11 shows causes of use impairment for the three assessed lakes in the Sugar-
Pecatonica Assessment Area "not fully supporting uses." The main causes are nutrients 
and noxious aquatic plants. Other causes are siltation, organic enrichment/low dissolved 
oxygen, and suspended solids. In addition, the table shows the magnitude of impairment 
for each source: threatened (T), high (H), moderate (M), slight (S), and none (N). 
Table 2-11. Causes of Use Impairment for Lakes in the Sugar-Pecatonica Assessment Area 
(Source: Illinois Environmental Protection Agency, 1998a) 
Cause cate o 
Nutrients 
Siltation 
Organic enrichment/low dissolved oxygen 
Suspended solids 
Noxious aquatic plants 
Sources of Less than Full Support 
Lake 
Le-Aqua-Na 
(39 .5 acres) 
T 
T 
N 
T 
T 
Lake Willow 
Summerset Lake 
(285.0 acres) (23.0 acres) 
M H 
s N 
s H 
N N 
M H 
Table 2-12 shows the sources of use impairment for the three assessed lakes in the Sugar-
Pecatonica Assessment Area "not fully supporting uses." In addition, the table shows the 
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magnitude of impairment for each source: threatened (T), high (H), moderate (M), slight 
(S), and none (N). The major impact to Lake Summerset was due to agriculture 
especially nonirrigated crop production. The high impact on Willow Lake is from an 
unknown source or sources (IEPA, 1998a). 
Table 2-12. Sources of Use Impairment for Lakes 
in the Sugar-Pecatonica Assessment Area 
(Source: Illinois Environmental Protection Agency, 1998a) 
Source cate o 
Agriculture 
Nonirrigated crop production 
Irrigated crop production 
Urban runoff/storm sewers 
Land disposal 
Septic systems 
Hydromodifications 
Lakeshore erosion and/or streambank 
modification/destabilization 
Others 
Contaminated sediments 
Recreational activities 
Forest/grassland/parkland 
Unknown source 
Trophic Status 
Lake 
T 
T 
T 
N 
T 
N 
Lake 
N 
s 
s 
s 
N 
s 
Willow 
Lake 
N 
N 
N 
N 
N 
H 
The trophic state index (TSI) and trophic state condition of the assessed lakes are also 
listed in the Illinois Water Quality Report, 1998 Update (IEPA, 1998a). The TSI values 
for Lake Le-Aqua-Na, Lake Summerset, and Willow Lake are 58, 61, and 81, 
respectively. These lakes are classified as eutrophic, eutrophic, and hypereutrophic, 
respectively. 
Trends in Lake Water Quality 
The Illinois Water Quality Report, 1998 Update (IEPA, 1998a) shows that the trend in 
lake water quality for Lake Le-Aqua-Na is fluctuating and that for Lake Summerset is 
declining. No trend was evaluated for Willow Lake. 
Targeted Watershed Approach 
Water quality conditions can also be examined from a watershed perspective. The IEPA's 
watershed monitoring program is known as the Targeted Watershed Approach. 
Following is an excerpt from GIS Technology Support for the Targeted Watershed 
Approach by Sinclair et al. (1996). 
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"The Targeted Watershed Approach (TWA) was developed to established a framework 
for prioritizing Bureau of Water program activities with targeted watersheds ... " 
"The TWA was conceived and developed primarily to facilitate water quality 
management planning. Objectives for the utilization of this approach are: 
• Identify watersheds with the most critical water quality problems and direct programs 
and resources to the solution of those problems. 
• Direct programs and resources to those watersheds considered to have the highest 
potential for improvement based on the State's Biological Stream Characterization 
(BSC) process, and other factors. 
• Protect existing high-quality water resources considered to be threatened (i.e., those 
waters displaying declining water quality trends but still fully supporting overall use 
attainment). 
• Integrate point and nonpoint source programs activities." 
The TWA has three watershed priority categories: point source predominated, 
combination point/nonpoint source predominated, and nonpoint source predominated. 
Table 2-13 breaks down the four categories of prioritization in the TWA. 
Cate o * 
Priority 1 
Priority 2 
Priority 3 
Priority 4 
Table 2-13. Prioritization of Targeted Watersheds 
(Source: Sinclair eta!., 1996) 
Descri tion 
- Waters identified in section 303(d) of the Clean Water Act 
- Threatened waters 
- Surface water intakes that currently have Safe Drinking Water 
Act (SOW A) MCL violations 
- Ground-water (GW) sources with SOW A monitoring detections 
over the GW quality standards for Atrazine 
- Ambient GW monitoring network Nitrate detections over the 
GW ualit standards 
- Watersheds with high potential for improvement 
- Surface water intakes with previous (SOW A) MCL violations 
- GW sources with SDW A monitoring detections below GW quality 
standards for Atrazine and Alachlor 
- Ambient GW monitoring network Nitrate detections of 3-10 ppm 
- Watersheds with lower otential for im rovement 
- Watersheds with suspected nonpoint source impacts as assessed 
and identified in the Clean Water Act 305(b) report 
Note: *Priorities 1-3 include point source predominated, combination point/nonpoint source, and 
nonpoint source only. Priority 4 is nonpoint source only. 
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There were three subwatersheds evaluated for TWA in the Sugar-Pecatonica Assessment 
Area. Watershed name, identifier [corresponding to the W aterbody identifier in the 
Illinois Water Quality Report (IEPA, 1996)], priority, and significant source of 
impairment are shown in Table 2-14. 
Note: 
Table 2-14. Subwatersheds Evaluated for Targeted Watershed Approach 
(Source: Illinois Environmental Protection Agency, 1997) 
Subwatershed Waterbody Source of 
name identifier Priorit im airment 
Rhule Creek ILPWCOl 3.0 Non point 
Yellow Creek ILPWNOl 3.0 Point 
Cedar Creek ILPWPAOl 3.0 NA 
Indicates not applicable or available. 
All three subwatersheds in the Sugar-Pecatonica Assessment Area are Priority 3, see 
Table 2-13. 
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